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Abstract
Background: Owing to the fact that firefighters have unique health risks, access to firefighter-specific internet-based health
information is a potential mechanism for achieving better health and work outcomes.
Objective: The objective of our study was to identify the amount and nature of health information resources available on
Canadian firefighter-specific websites and the extent to which resources are consistent across websites as a surrogate indicator
of diffusion of information.
Methods: A search of health resources on firefighter websites (union and employer) for all Canadian provinces, major cities
and a subset of smaller cities, and the International Association of Fire Fighters (IAFF) website was conducted on Google (July
2017). Content was identified and classified based on the type of resource, health focus, and location. The quantity and nature of
the resources were summarized using descriptive statistics.
Results: Among all (N=313) websites reviewed, 41 websites had health information with a cumulative total of 128 resources
that addressed firefighter mental (59/128, 46.1%), physical (43/128, 33.6%), and work health (26/128, 20.3%). The highest density
of information was found on international and national websites (13 resources per website) and the least on local websites (1
resource per 7 websites). Three provinces (Ontario, Québec, and British Columbia) hosted 81% (65/80) of the provincial, territorial
and local resources. General mental health (20/59, 34%), posttraumatic stress disorder (14/59, 24%), and suicide (14/59, 24%)
were the most prevalent topics within the mental health resources, whereas half (21/43, 49%) of all physical health resources
were on cancer. No resources from Northern Canada were found. Musculoskeletal health was not mentioned in any of the resources
identified. There was minimal cross-linking of resources across sites (only 4 resources were duplicated across sites), and there
was no clear indication of how the content was vetted or evaluated for quality.
Conclusions: There was wide variation in the amount and type of information available on different firefighter websites with
limited diffusion of information across jurisdictions. Quality evaluation and coordination of resources should be considered to
enhance firefighters’ access to quality health information to meet their specific needs. Mental health and cancer information
aligned with high rates of these health problems in firefighters, whereas the lack of information on musculoskeletal health was
discordant with their high rate of work injury claims for these problems.
(Interact J Med Res 2018;7(2):e12) doi: 10.2196/ijmr.9369
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Firefighting involves complex and uncontrollable situations
during fire suppression, rescues, and medical calls. These risks
carry many inherent risks to mental and physical health [1].
Notable occupational hazards include exposure to carcinogens
[2-4], smoke [5], high physical demands [6], and traumatic
incidents [7]. The three main areas of firefighters’ health
concerns are cancer [1,2], mental health issues [8-10], and
musculoskeletal (MSK) injuries or cumulative trauma [11].
MSK injuries and cumulative disorders (MSKD) are not usually
deadly; however, they present a predominant barrier to healthy
work role participation. MSKD are the most common injuries
and causes of firefighter work loss claims [1,6,12] with
overexertion accounting for one-third of firefighter injury claims
[13]. A study conducted by Frost and colleagues in 2013 found
that MSK sprains and strains accounted for 64% of injuries
reported in the Calgary Fire Department [6]. Tyakoff and
colleagues [14] found that 44% of all firefighter injuries
occurred on the fire scene and most were due to falls, contusions,
and smoke inhalation. We found that almost half of firefighters
have MSK pain localized to at least one body site [11].
A recent systematic review conducted by Jones looked at the
relationship between duty-related trauma exposure and increased
risk for mental health problems in first responders. The team
found the accumulation of repeated traumatic exposures from
calls to be a key risk factor for posttraumatic stress disorder
(PTSD), depression, suicide, alcohol use, and sleep disturbances
[7]. Firefighters from the United States and Canada [15]
demonstrated PTSD prevalence rates of 22% and 17%,
respectively, and associated the development of PTSD
symptoms to traumatic incident exposures. “Dead on arrival”
and “serious injury accidents” are common exposures among
Canadian and US firefighters which may have cumulative
effects, although the mechanisms are complex and multifactorial
[16]. Firefighter-specific health information that could be
reviewed online is particularly salient because firefighters have
unique exposures and work within a male-dominated
environment, where open discussion of mental health problems
is challenging.
Another major area of health concerns for firefighters is cancer,
with a meta-analysis demonstrating increased risk of multiple
cancers [17], including testicular cancer, melanoma, brain
cancer, esophageal cancer, and prostate cancer [18]. Owing to
the fact that the increased risk of cancer is thought to be at least
partially due to toxic exposures in the line of duty, awareness,
prevention strategies, screening, and early management are
important dimensions that can be supported by targeted health
information.
Research from the Pew Internet Project conducted in 2013
discovered that 72% of internet users in the United States went
online for health information [19]. Most firefighters have periods
of down time and web access at their fire stations, making the
web a feasible source of health information and independent
learning. Further, because firefighters resist acknowledging the
need for psychological help [20], the availability and anonymity
of seeking health information online is especially attractive for
health conditions that might have negative connotations [21].
Despite extensive research being conducted on the effects of
occupational hazards on the physical and mental health of
firefighters, very little attention has been paid to studying the
access firefighters have to health information and how this
information contributes to injury prevention and treatment.
Web-based interventions for stress and anxiety management
for the general population have been developed and evaluated
[22,23]. However, these are unlikely to meet the needs of
firefighters, given the unique and persistent exposures to critical
incidents and high physical demands of urgent tasks [24,25].
Because we know that firefighters have unique information
needs and are most likely to trust information coming from
firefighter-specific websites, it would be helpful to understand
their current access as a foundation for planning future
improvements. The purpose of this study was to identify and
characterize health information resources available on Canadian
firefighter websites. A secondary purpose was to determine the
extent to which the resources were concordant across sites as
an indicator of diffusion of information across fire services.
Methods
Context
The population of Canada is 35,151,728, according to the 2016
Canada Census [26]. Canada is a large country geographically
with a small number of large cities and large rural areas with
low population. The number of professional firefighters in
Canada was estimated to be 26,000 in 2016, which represents
0.72 firefighters per 1000 residents [27]. The number of
volunteer firefighters was estimated to be 126,650 or 3.49 per
1000 residents [27].
Identifying the Research Question
This structured search explored the nature and extent of available
resources pertaining to the physical and mental health of
firefighters by searching fire department and firefighter union
websites across Canada. Relevant websites were defined as any
webpages on department or union websites that contained
information on the prevention, treatment, or any course of action
targeting physical and mental health injuries.
Identifying the Relevant Websites
Search Strategy
Google was used as the sole search engine for searches to
explore resources on published fire department and firefighter
union websites because this is the search engine most likely to
be used by firefighters. A 3-layered search strategy (national,
provincial or territorial, and local) was implemented to garner
the widest scope possible while maintaining depth. In addition,
because Canada is a subdivision that falls under the umbrella
of the parent organization, the International Association of Fire
Fighters (IAFF), the IAFF website was also included. For the
national and provincial or territorial level searches, the following
3 types of unions or associations were explored: fire chiefs,
professional firefighters, and volunteer firefighters. All searches
were performed in July 2017.
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The international and national search involved the IAFF, the
Canadian Volunteer Fire Services Association, and the Canadian
Association of Fire Chiefs websites. Once the association
website was found, a detailed search of each page and any links
on the website was conducted to identify any health-related
information resources. Although many websites had information
in a limited number of hierarchical levels, the IAFF website
was more layered and required more extensive exploration of
multiple levels to access all of the information on the website.
A similar search occurred on the provincial and territorial level.
Here we used Google to find the fire chiefs, professional
firefighters, and volunteer firefighters association websites for
the 10 provinces and 3 territories in Canada and then conducted
a detailed search of each page of the website.
The initial search strategy and data extraction were developed
using Ontario websites because Ontario is the largest province
and has the largest proportion of the country’s population. Thus,
we expected that Ontario would have the greatest number of
websites. We searched for each of the 444 municipalities in
Ontario, as determined by the Association of Municipalities
Ontario [28]. Upon further examination of the major cities in
Ontario, the search strategy was revised to look at all “single
tier” municipalities (eg, Toronto, Hamilton) and “upper tier,
regional” municipalities (eg, the City of Mississauga, part of
the Peel region). For the rest of the municipalities in Ontario,
only the major cities under counties and districts were examined
(see Multimedia Appendix 1 for a detailed list of Ontario
municipalities included in the search). This strategy was then
extended to other provinces, although each province had a
different method of organizing its municipalities. To carry a
similar search methodology across provinces, the search focused
on the 20 most populated cities in each province (other than
Ontario), as determined by the 2016 Canadian census [26]. In
provinces with regional firefighter associations encompassing
smaller municipalities (New Brunswick), the regional
association websites were also included in the search (see
Multimedia Appendix 1 for a full list of municipalities included
in the search).
Search Terms
For the international and national level search, the following
search terms were used: IAFF, IAFF Canada, Canadian
Association of Fire Chiefs, and Canadian Volunteer Firefighters
Association. For the provincial and territorial level search, the
following search terms were used: province or territory fire
chiefs association, province or territory professional firefighters
association, and province or territory volunteer firefighters
association. For the local level search, once the municipalities
to be included were chosen (see Multimedia Appendix 1), the
following search terms were used to find websites: city or town
fire chiefs association and city or town firefighters association.
Selecting Websites
Inclusion and Exclusion Criteria
Official websites in English or French affiliated with a fire
department or firefighter association were included. Resources
were included if the firefighter website provided a link to the
resource. Additional unlinked resources on the secondary
website were not counted or classified. Websites under
construction or inaccessible at the time of the search and social
media accounts of the fire department or association were not
included. This study also excluded links on firefighter websites
that led to the homepages of other firefighter associations to
avoid double-counting.
Charting the Data (Health Resources)
The team developed the initial data extraction sheet and revised
it based on piloting. The coding was established to classify what
health problem the resource addressed, focusing on the two
domains of health (physical and mental health). Because some
resources were generically related to work health that could
cross both physical and mental health domains, this category
was added. Iterative consultation with team members was used
to check consistency and subgrouping of codes. Data from the
IAFF website were coded separately because it is a unique
international body that has a specified mandate for firefighter
health and safety. The format of the resources was classified
into, for example, checklists, apps, and forums. A supplementary
table (see Multimedia Appendix 2) for tools was created to
collect additional information on the tools’ formats, health foci,
and intended purposes.
Collating, Summarizing, and Reporting Results
Given the large numbers of resources and codes, the data were
further synthesized to characterize the major types of
information available. A descriptive numerical summary
(frequency distributions or percentages) was used to describe
the overall number of websites included, type of websites found,
types of resources, topics or focus of the resource, and location
of the website publication. Summary tables were used to
describe the health information resources based on type, format,
and content area. The differences in the total numbers or
percentages are due to rounding.
Results
General Findings
Overall, we found large variability in the type of health
information available and the density of the information on
different websites. None of the websites mentioned a process
for quality appraisal or relevance vetting by firefighters to
determine which type of information was posted.
Distribution of Health Resources
It was found that despite the relatively large number of
associations and departments having websites (N=313), only
41 of the 313 websites (13.1%) contained health information
resources relating to firefighters’ mental, physical, and work
health. From these 41 websites, 128 resources were found with
almost half (59/128, 46.1%) focused on mental health, a third
(43/128, 33.6%) focused on physical health, and the rest (26/128,
20.3%) focused on work health, as seen in Figure 1.
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Figure 1. Process of website resource selection.
Figure 2. Distribution of health resources on different levels of firefighter websites.
The international and national, provincial, and local firefighter
websites each contained approximately one-third of the
resources found. The IAFF, national fire chief, and firefighter
websites accounted for more than half (22/43, 51%) of all the
resources found on physical health. The provincial and territorial
and local firefighter websites focused on mental health;
approximately half of all resources found on these websites
addressed topics such as PTSD, critical incident stress, and
suicide, as seen in Figure 2 and Table 1.
The resources identified in this study were predominantly found
on firefighter websites from Central Canada (Québec and
Ontario) and the West Coast (British Columbia). Of the total
number (n=80) of resources found on the provincial and
territorial and municipal level, 65 were found in these 3
provinces; of these, 42 resources were from Ontario and Québec
(Central Canada) and 23 from British Columbia (West Coast).
In all the regions in Canada, mental health was the most
common focus on firefighter health resources. No resources of
any kind were found from the firefighter websites from the
Canadian Territories in the North (Yukon, Northwest Territories,
Nunavut), although fire department and association websites
were identified, as seen in Figure 3.
Format and Topic of Focus
Resources on mental health (n=59) varied in format, most
commonly existing as information sheets (13/59, 22%),
information packets with multiple pages (9/59, 15%), and
manuals (9/59, 15%; defined as larger and more structured
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publications with a table of contents). Articles, videos, and links
to website home pages were less common, each contributing
10% (6/59) to the total number of resources identified. Many
(20/59, 34%) of the mental health resources were general in
topic, and there was a relatively even split between more specific
topics addressed, as seen in Table 1. Resources on physical and
work health were equally diverse in format, as seen in Tables
2 and 3.
A common format for physical health resources (n=43) was
links to webpages (15/43, 35%), whereas a large portion of work
health resources (n=26) were forms (10/26, 38%), often relating
to the administrative processes involved in work injury and
return-to-work (eg, workplace safety course registration; work
injury or exposure claims; health insurance claims; physician
statements; and return-to-work or work accommodation to track
injured worker’s progress). Predominant topics addressed in
physical health resources (n=43) were cancer (21/43, 49%) and
health hazards (10/43, 23%). Work health resources (n=26)
were most commonly on safety (12/26, 46%) and protocols
(7/26, 26%).
Density and Variation of Resources
The density of resources was highest on international and
national level websites with 40 health information resources
found on 3 websites (approximately 13.3 resources per website).
Provincial websites averaged around 2 resources and websites
with 49 resources found on 24 websites.
Table 1. Format and topic of focus for mental health resources (n=59).












14 (24)Posttraumatic stress disorder
14 (24)Suicide
11 (18)Critical incident stress
Figure 3. Distribution of health resources in different regions of Canada.
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Table 2. Format and topic of focus for physical health resources (n=43).
















Table 3. Format and topic of focus for work health resources (n=26).
















Conversely, across 282 local websites, only an additional 39
health information resources were located (1 resource per 7
websites), indicating a much smaller density of information on
these websites. Most of the 128 resources found were unique.
Only 4 duplicate resources were found, which were mainly web
links to other organizations providing relevant information (eg,
asbestos.com and mesotheliomagroup.com).
Tools
In addition to cataloging information resources, we classified
resources as tools if they were structured to implement or
execute specific actions or serve as a platform for engagement
(eg, checklists, surveys, and mobile applications). Only a small
number of tools specific to firefighters were identified. The
tools (n=12) found on local websites mostly focused on physical
health (10/12, 83%) with the most common format being a
members’ forum (7/12, 60% of all local tools). Overall, the most
common types of tools were generic or focused on work health.
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Figure 4. Distribution of tools on different levels of firefighter websites.
Work tools included operational resources that firefighters
needed to implement workplace health and safety. The tool
resources were provided in a variety of formats from forums to
checklists and information packets. The majority (4/7, 57%) of
national and provincial tools (n=7) were formatted as references,
as seen in Figure 4.
Trends
The IAFF website was a major source of health information
specific to firefighters. In addition to health information, it
provided information about in-person training courses and
programs on firefighter health and safety. Provincial and local
websites frequently linked to IAFF health and safety resources,
as seen in Multimedia Appendices 3 and 4 in tables on IAFF
mental and physical health resources.
The British Columbia (BC) Professional Fire Fighters’ website
(Multimedia Appendix 5) was especially rich in mental health
resources because it had a dedicated page to mental health
resources that covered a wide focus, including critical incident
stress management, suicide awareness, and maintaining mental
health. Apart from BC’s mental health resources, Ontario had
the most resources on the provincial and local levels. It had 4
provincial websites (fire chief, professional, volunteer, and
women). Overall, 17 out of 102 local websites contained
information and 42 out of 128 resources found were from
Ontario.
In general, health information resources were most often on
union, rather than employer, websites. This was particularly
apparent at the local level, where almost all resources found
were on firefighter association websites and very few on the
municipal fire department websites.
Discussion
Principal Findings
This study suggests that the process by which health information
is provided to firefighters through their websites is highly
variable and informal in terms of a process for vetting or sharing
of information. This high variability might indicate that
champions for a cause, expertise in different areas, experiences
within the local environment, and other factors may influence
what health resources are posted on websites. The one common
link for health information is IAFF, which contains the most
firefighter-specific health information and resources. However,
the uniqueness of information with limited crossovers between
different websites indicates that there is little diffusion of
information across contexts.
The density of information and provincial differences indicates
that resources may be a substantial issue in determining what
is shared because smaller organizations and poorer provinces
had the fewest health resources. Owing to the fact that the
duplication of health resource development would be a poor
utilization of public dollars, greater sharing of health resources
across websites or a single repository of information might
facilitate effective dissemination of firefighter health information
resources. Because the majority of firefighters in Canada are
volunteer firefighters, with few resources and little time for
face-to-face knowledge sharing, sharing of internet resources
would also enhance equity in access to information. Web-based
information can be shared easily across contexts, including
those without the resources to create their own websites.
Given the high rate of injuries and illnesses that firefighters
incur, optimizing their access and use of health information are
important. Firefighter-specific websites exist for many functions
beyond sharing health information. This is reflected by the fact
that only 13.1% (41/313) contained any health information.
Many websites, particularly city department websites, were
intended for public education, providing information on the fire
department, fire prevention, and outreach programs in the
community. Because these are all important aspects of the fire
service mandate, it is important to recognize the important
competing demands that exist in terms of website development
and maintenance. The development, vetting, interpretation, and
application of firefighter-specific health information requires
substantial resources. Labor union and association websites
were more likely to provide resources that are focused directly
on firefighters, which is consistent with their mandate in
comparison to the fire service that has a primary mandate for
public safety.
The types of resources located reflect program development
and priorities in different localities. The variation in content
across different cities or provinces partially reflects the
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difference in program development in those jurisdictions. If
those programs diffused into other jurisdictions, we would have
expected to find commonly shared resources on different
websites. The lack of redundant information across websites
indicates limited diffusion and the need for greater dissemination
of information.
The fact that almost half (59/128, 46.1%) of all resources we
found had a mental health focus was consistent with firefighters’
need for support to deal with higher rates of exposures to
traumatic events [25]. Their day-to-day job involves situations
that the general public may only see once in a lifetime [25].
Owing to this, firefighters have often noted the need for
occupation-specific resources adapted for their line of work. In
particular, firefighters acknowledge the importance of
camaraderie and peer support in dealing with job stressors [29].
The prominence of this content reflects the recent increased
awareness of these problems related to public safety personnel
[9,10]. Early program development, with respect to mental
health in BC (mental health resiliency programs), is reflected
in the higher density of information pertaining to that topic.
Although not all the elements of the mental health resiliency
program may be accessible on firefighter websites, greater focus
on a topic within a jurisdiction can cause firefighters to access
or share more health information on this topic.
Web-based discussion forums or resources may be particularly
valuable in the fire service because a community of practice or
virtual support group could be established, where people share
common experiences or access contextually relevant
information. The advantage of using the internet for sharing
mental health experiences is that people can choose to remain
anonymous. A study on university students with mental health
issues found that about one-third of them used the internet to
deal with their mental health problems. The single most common
reason cited for valuing Web-based mental health resources
was that it provided anonymity [30].
Similarly, our study found that physical health resources often
addressed the cancer risks due to exposure to carcinogens. Some
of the few linked websites that appeared recurrently were the
home pages of mesothelioma information and cancer support
organizations. Mesothelioma is a rare, aggressive form of cancer
that develops in the lining of the lungs, abdomen, or heart; it
has no known cure and has a very poor prognosis. Firefighters
are particularly at risk because exposure to asbestos is the major
risk factor. A study by Daniels conducted in 2013 found a
two-fold increase in malignant mesothelioma mortality and
incidence in firefighters compared with that found in the general
US population [31]. Given the exposure to multiple carcinogens
during fire suppression and clean-up [3-5], it was unsurprising
to find such a large number of cancer resources. Further, this is
directly aligned with substantial literature demonstrating that
firefighters are at an increased risk of different cancers. A large
registry study on males with cancer found that being a firefighter
was associated with higher rates of testicular cancer, melanoma,
brain cancer, esophageal cancer, and prostate cancer [32]. Health
information resources that encourage awareness, screening, and
protection strategies could be important in mitigating these risks,
for example, decontamination procedures have been widely
implemented [33].
The lack of resources on MSK health stands in stark contrast
to the fact that MSK injuries are among the most common
injuries incurred by firefighters [6,14]. Furthermore, the lack
of any resources on injury prevention on websites contrasts with
the fact that substantial efforts have focused on the creation of
generic MSK injury programs [34,35]. Although studies have
demonstrated high rates of MSK injuries during fire suppression
and training, the websites did not identify any resources
specifically designed to reduce these types of injuries. It is
possible that some of these resources are integrated into training
programs that are delivered face-to-face or in protected sections.
However, there is no reason to think that there is preferential
“hiding” of MSK health resources behind firewalls in
comparison to other health topics. Therefore, the lack of
resources about MSK health of firefighters indicates either a
research gap in that area or a lack of perceived importance
within the fire service. Because MSK problems are often the
most common work injury claims within the fire service
[1,13,14,36], the lack of health resources in this regard indicates
an important gap. The need for health information to prevent
or manage MSK problems specific to firefighters is emphasized
by a number of factors, which suggest that this will continue to
be a substantial problem. The fire service workforce is aging,
consistent with our aging workforce. Aging is associated with
more MSK problems. Further studies indicate that older
firefighters tend to have more MSK problems [11]. Because
firefighters often start their careers with good physical health
and improve their health during their early training, it can be a
challenge, given the variable nature of their physical activity to
maintain that high level of fitness [37]. More Web-based
resources for active-duty firefighters directed toward
maintaining fitness may assist with mitigating this issue. In
firefighters, fitness is particularly important for preventing
injuries, given the high physical demands of the occupation and
the unpredictable tasks performed during fire suppression [38].
Some aspects of health that were notably absent included sleep
and nutrition which are potentially important to both physical
and mental health. This is a notable absence because shift work
potentially impacts both of these health behaviors.
This study provides an indirect insight into the knowledge
translation processes that are currently taking place with respect
to health information for firefighters. Effective dissemination
would be reflected in concordance or as duplicate information
across websites. However, we found only four duplicates across
the websites from which we extracted information. This lack
of overlap is a proxy for limited dissemination. Although
firefighters might be motivated to go to the IAFF website for
information, recognizing it as an umbrella organization, it is
unlikely that they would go to multiple websites for information.
A generalized and central firefighter-specific website that
features structured information sharing processes might improve
dissemination of information.
Another observation was the lack of transparent processes for
how information was included on websites. Both the scientific
quality and the relevance of the information should be important
considerations. Although these might have been considered, it
was unclear to what extent this was true. Therefore, the quality
of the information that is being provided to firefighters is
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uncertain. Of course, some resources did contain references.
However, this was variable. Firefighter-specific health
information is dependent on firefighter-specific health research.
Generally, research that focuses on single occupations presents
challenges for researchers and may not have the capacity that
disease-specific health research does. This suggest that health
researchers who focus on firefighter-specific topics have a
heightened obligation to ensure that they engage in knowledge
translation to optimize the dissemination and implementation
of their work.
Regionally, Ontario was the province with the most resources
available on both the provincial and local levels. This is likely
because Ontario has the greatest number of firefighters in
Canada with over 11,000 professional firefighters as members
of the Ontario Professional Fire Fighters Association [39].
Another major contributor to the resources identified in this
study was BC. This reflects substantial investments in the
creation of mental health resources, despite the fact there are
significantly fewer firefighters (4000) in the BC Professional
Fire Fighters Association [40]. Larger organizations could be
expected to have greater capacities for developing health
information resources and investing in regular website updates
to share those resources. Disparities in health can arise from
unequal access to health information. The majority of firefighters
in Canada are volunteers, and volunteer associations usually
have limited resources. Because more rural areas of the country
have more volunteer firefighters and small taxation bases, the
likelihood of differential information access is high.
Dissemination of well-developed health information in more
associations has a potential to improve the health of the entire
firefighter work force. Many firefighter association websites
contained login-protected resources. The locked away resources
potentially create a divide between volunteer and professional
firefighters because many websites were members-only for
firefighters who were part of the union or association. Most of
the association websites identified in this study were for
professional firefighters only, which means that volunteer
firefighters were less likely to be able to access information on
their mental, physical, and work health.
Strengths and Limitations
This paper provided a snapshot of the Web-based health
information resources from a large number of websites that may
be accessed by firefighters across multiple contexts and
provinces in Canada. We used a structured process to extract
available resources and classify them. Although this information
provides insights into the health resources available, focus,
knowledge translation outcomes and gaps in the field, the nature
of the work also has substantial limitations that must be
considered when interpreting the results.
First, we searched only Web-based information; we recognize
that this represents a fraction of the health information available
to firefighters. Firefighters engage in substantial training,
conferences, and other learning opportunities that likely provide
additional information. Second, some of the websites had
password-protected areas which we were unable to access and
these areas may have contained additional resources. Third, we
did not evaluate the quality of the resources.
A further limitation is that we analyzed websites and content
separately, not accounting for the interdependence between the
two. Further, we could not ascertain from reading websites what
processes for development and vetting of resources might
actually be present across different organizations. We also do
not know whether firefighters are not disseminating the
information or just not posting the available information on
their websites. There is a possibility that firefighters shared
information on social media accounts which were not included
in this study.
In Ontario, only the single districts, regions, and major cities
were searched, and in other provinces, the 20 most populous
cities’ websites were searched; therefore, there is a chance that
some resources from smaller cities or towns were missed.
Although possible, this is unlikely because very little health
information was found on websites for the smaller cities (eg,
beyond the 10th most populated city in each province). In many
of the smaller provinces, such as Prince Edward Island, New
Brunswick, and Nova Scotia, there were fewer than 20 cities
that existed within the entire province. Thus, all cities were
included. This provided a comprehensive overview of the
resources available to firefighters on fire department and
association websites. Another limitation is the possibility of
misclassification because a majority of the coding was
conducted by a single person. To limit misclassification, the
ongoing coding was examined regularly with another
investigator and random rechecks of the classification were
performed. Nevertheless, in classifying information, it is
inevitable that the complexity of the information is lost and
classifications are oversimplification of the information that
was provided. An additional limitation arises from the fact that
we only searched firefighter-specific websites and important
information specific to firefighters could have been contained
on other websites. We did this because we heard from
firefighters that they tended to go to their local websites or
provincial or IAFF for information. However, there are examples
where substantial contributions to public safety health that would
be relevant to firefighters would be contained elsewhere, for
example, the Canadian Institute for Public Safety Research and
Treatment recently published mental health resources
(Web-based self-screening tools and research papers) for first
responders [41]. The Vancouver firefighters have a critical
incident stress management website [42] that is not linked to
their fire department or association websites and contains
information on a mental health resiliency program that was
developed by Vancouver Fire and Rescue Services in
collaboration with the Canadian Mental Health
Association-Vancouver Fraser [43].
Implications
The key recommendations arising from this study are the need
for better coordination and sharing of health information
resources specific to firefighters. Greater linkage between
firefighter-specific health research and health information
resources for firefighters is needed. We suggest that formal
processes for evaluating what health information is shared with
firefighters, widespread dissemination of lay summaries of
firefighter-specific research, collaboration between researchers
and firefighters, and sharing of information on formal evaluation
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of existing health programs would all be important contributions
to effective knowledge translation. An emerging awareness of
the important challenges facing firefighters with respect to
firefighter health and programs was evident for mental health,
whereas substantial gaps in MSK health resources were also
evident. Given that some associations had few information
resources, the need for greater sharing to decrease health
inequities across regions is clear. Knowledge repositories and
inventories that document firefighter-specific health information
and those that are broadly shared might leverage existing
knowledge for greater health impacts. Future research should
focus on developing and evaluating the effectiveness of
firefighter-specific health information resources and tools and
knowledge translation plans should include widespread
dissemination through firefighter websites.
Acknowledgments
This work was supported by the Canadian Institutes of Health Research (CIHR FRN HPW-146016) and the Social Sciences and
Humanities Research Council (SSHRC FRN 890-2016-3013). MAH was supported by a Hamilton Health Sciences Health
Research Bursary Award. JCM was supported by a CIHR Chair in Measurement and Rehabilitation of Musculoskeletal Work
Disability and the Dr James Roth Research Chair in Musculoskeletal Measurement and Knowledge Translation. FIREWELL is
a collaborative group comprised of firefighters (Regan Bolduc, Robert D’Amico, Steve Fraser, John Hay, Louise Hine-Schmidt,
Ken McMullen, and Chris Ross), researchers (Amanda Brazil, Robin Campbell, R Nicholas Carleton, Heather Carnahan, Heidi
Cramm, David Frost, Veronica Jamnik, Jennifer Keir, Elizabeth Scott, Kathryn Sinden, Susan Stock, and author JCM), and




List of Ontario municipalities included in search and list of municipalities in Canada included in search (excluding Ontario).
[PDF File (Adobe PDF File), 49KB-Multimedia Appendix 1]
Multimedia Appendix 2
Tools table.
[PDF File (Adobe PDF File), 86KB-Multimedia Appendix 2]
Multimedia Appendix 3
The International Association of Fire Fighters (IAFF) mental health resources table.
[PDF File (Adobe PDF File), 48KB-Multimedia Appendix 3]
Multimedia Appendix 4
The International Association of Fire Fighters (IAFF) physical health resources table.
[PDF File (Adobe PDF File), 55KB-Multimedia Appendix 4]
Multimedia Appendix 5
British Columbia mental health resources table.
[PDF File (Adobe PDF File), 59KB-Multimedia Appendix 5]
References
1. Ramsden R, Smith J, Turcotte K, Garis L, Kunz K, Maxim P, Thomas L, Pike I. 2018. Determinants of Injury and Death
in Canadian Firefighters A Case for a National Firefighter Wellness Surveillance System Internet URL: https://cjr.ufv.ca/
determinants-of-injury-and-death-in-canadian-firefighters-a-case-for-a-national-firefighter-wellness-surveillance-system/
[accessed 2018-05-04] [WebCite Cache ID 6zANDSjO7]
2. Tsai RJ, Luckhaupt SE, Schumacher P, Cress RD, Deapen DM, Calvert GM. Risk of cancer among firefighters in California,
1988-2007. Am J Ind Med 2015 Jul;58(7):715-729 [FREE Full text] [doi: 10.1002/ajim.22466] [Medline: 25943908]
3. Keir JLA, Akhtar US, Matschke DMJ, Kirkham TL, Chan HM, Ayotte P, et al. Elevated Exposures to Polycyclic Aromatic
Hydrocarbons and Other Organic Mutagens in Ottawa Firefighters Participating in Emergency, On-Shift Fire Suppression.
Environ Sci Technol 2017 Nov 07;51(21):12745-12755. [doi: 10.1021/acs.est.7b02850] [Medline: 29043785]
Interact J Med Res 2018 | vol. 7 | iss. 2 | e12 | p. 10http://www.i-jmr.org/2018/2/e12/
(page number not for citation purposes)
Hu et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH
XSL•FO
RenderX
4. Fent KW, Alexander B, Roberts J, Robertson S, Toennis C, Sammons D, et al. Contamination of firefighter personal
protective equipment and skin and the effectiveness of decontamination procedures. J Occup Environ Hyg 2017
Oct;14(10):801-814. [doi: 10.1080/15459624.2017.1334904] [Medline: 28636458]
5. Fabian T, Borgerson JL, Kerber SI, Gandhi PD, Baxter CS, Ross CS, Lockey JE, Dalton JM. 2010. Firefighter Exposure
to Smoke Particulates URL: https://www.ul.com/global/documents/offerings/industries/buildingmaterials/fireservice/
WEBDOCUMENTS/EMW-2007-FP-02093%20-%20Executive%20Summary.pdf [accessed 2017-11-07] [WebCite Cache
ID 6unq6Ounm]
6. Frost DM, Beach TAC, Crosby I, McGill SM. Firefighter injuries are not just a fireground problem. Work 2015;52(4):835-842.
[doi: 10.3233/WOR-152111] [Medline: 26409354]
7. Jones S. Describing the Mental Health Profile of First Responders: A Systematic Review. J Am Psychiatr Nurses Assoc
2017 May;23(3):200-214. [doi: 10.1177/1078390317695266] [Medline: 28445653]
8. McFarlane AC. Epidemiological evidence about the relationship between PTSD and alcohol abuse: the nature of the
association. Addict Behav 1998;23(6):813-825. [Medline: 9801718]
9. Carleton RN, Afifi TO, Turner S, Taillieu T, Duranceau S, LeBouthillier DM, et al. Mental Disorder Symptoms among
Public Safety Personnel in Canada. Can J Psychiatry 2018 Jan;63(1):54-64. [doi: 10.1177/0706743717723825] [Medline:
28845686]
10. Carleton R, Afifi T, Turner S, Taillieu T, LeBouthillier D, Duranceau S, et al. Suicidal ideation, plans, and attempts among
public safety personnel in Canada. Canadian Psychology/Psychologie canadienne 2018 Feb 08. [doi: 10.1037/cap0000136]
11. Negm A, MacDermid J, Sinden K, D'Amico R, Lomotan M, MacIntyre N. Prevalence and distribution of musculoskeletal
disorders in firefighters are influenced by age and length of service. J Mil Veteran Fam Heal 2017 Dec 22;3(2):33-41.
12. Taylor NAS, Dodd MJ, Taylor EA, Donohoe AM. A Retrospective Evaluation of Injuries to Australian Urban Firefighters
(2003 to 2012): Injury Types, Locations, and Causal Mechanisms. J Occup Environ Med 2015 Jul;57(7):757-764. [doi:
10.1097/JOM.0000000000000438] [Medline: 26067214]
13. Walton SM, Conrad KM, Furner SE, Samo DG. Cause, type, and workers' compensation costs of injury to fire fighters.
Am J Ind Med 2003 Apr;43(4):454-458. [doi: 10.1002/ajim.10200] [Medline: 12645102]
14. Tyakoff A, Garis L, Thomas L. Firefighter Injuries in British Columbia: An Examination of Frequency, Severity, Locational
and Temporal aspects. 2015 May. URL: https://tinyurl.com/yc9a8y65 [accessed 2017-11-07] [WebCite Cache ID 6unqX3b3D]
15. Corneil W, Beaton R, Murphy S, Johnson C, Pike K. Exposure to traumatic incidents and prevalence of posttraumatic stress
symptomatology in urban firefighters in two countries. J Occup Health Psychol 1999 Apr;4(2):131-141. [Medline: 10212865]
16. Murphy SA. Human responses to catastrophe. Annu Rev Nurs Res 1991;9:57-76. [Medline: 1756093]
17. LeMasters GK, Genaidy AM, Succop P, Deddens J, Sobeih T, Barriera-Viruet H, et al. Cancer risk among firefighters: a
review and meta-analysis of 32 studies. J Occup Environ Med 2006 Nov;48(11):1189-1202. [doi:
10.1097/01.jom.0000246229.68697.90] [Medline: 17099456]
18. Armstrong JJ, Rodrigues IB, Wasiuta T, MacDermid JC. Quality assessment of osteoporosis clinical practice guidelines
for physical activity and safe movement: an AGREE II appraisal. Arch Osteoporos 2016;11:6. [doi:
10.1007/s11657-016-0260-9] [Medline: 26759266]
19. Fox S, Duggan M. 2013. Health online 2013, Pew Research Center’s Internet & American Life Project URL: http://www.
pewinternet.org/2013/01/15/health-online-2013/ [accessed 2018-05-04] [WebCite Cache ID 6zAOOtTFm]
20. Hokanson M, Wirth B. The critical incident stress debriefing process for the Los Angeles County Fire Department: automatic
and effective. Int J Emerg Ment Health 2000;2(4):249-257. [Medline: 11217156]
21. Fox S, Rainie L. Vital decisions: how Internet users decide what information to trust when they or their loved ones are sick.
Pew Research Center’s Internet & American Life Project 2002 May 22 [FREE Full text]
22. Ashford MT, Olander EK, Ayers S. Finding Web-Based Anxiety Interventions on the World Wide Web: A Scoping Review.
JMIR Ment Health 2016 Jun 01;3(2):e14 [FREE Full text] [doi: 10.2196/mental.5349] [Medline: 27251763]
23. Ryan C, Bergin M, Chalder T, Wells JS. Web-based interventions for the management of stress in the workplace: Focus,
form, and efficacy. J Occup Health 2017 May 25;59(3):215-236 [FREE Full text] [doi: 10.1539/joh.16-0227-RA] [Medline:
28320977]
24. Lourel M, Abdellaoui S, Chevaleyre S, Paltrier M, Gana K. Relationships between psychological job demands, job control
and burnout among firefighters. N Am J Psychol 2008;10(3):489-495 [FREE Full text]
25. Jahnke SA, Poston WSC, Jitnarin N, Haddock CK. Health concerns of the U.S. fire service: perspectives from the firehouse.
Am J Health Promot 2012;27(2):111-118. [doi: 10.4278/ajhp.110311-QUAL-109] [Medline: 23113781]
26. Statistics Canada. Census Profile, 2016 Census. 2017 Feb 08. URL: http://www12.statcan.gc.ca/census-recensement/2016/
dp-pd/prof/index.cfm?Lang=E [accessed 2017-11-07] [WebCite Cache ID 6unsG4Pd4]
27. Haynes H. Canadian Fire Department Profile, 2014-2016. 2018. National Fire Protection Association Report URL: https:/
/www.nfpa.org/-/media/Files/News-and-Research/Fire-statistics/Fire-service/oscanada.pdf [accessed 2018-05-04] [WebCite
Cache ID 6zAVMnexV]
28. Association of Municipalities of Ontario. Ontario Municipalities. URL: http://www.amo.on.ca/YLG [accessed 2017-11-07]
[WebCite Cache ID 6unsAB8Y2]
Interact J Med Res 2018 | vol. 7 | iss. 2 | e12 | p. 11http://www.i-jmr.org/2018/2/e12/
(page number not for citation purposes)
Hu et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH
XSL•FO
RenderX
29. Tuckey M, Hayward R. Global and occupation-specific emotional resources as buffers against the emotional demands of
fire-fighting. Appl Psychol 2011;60(1):1-23. [doi: 10.1111/j.1464-0597.2010.00424.x]
30. Horgan A, Sweeney J. Young students' use of the Internet for mental health information and support. J Psychiatr Ment
Health Nurs 2010 Mar;17(2):117-123. [doi: 10.1111/j.1365-2850.2009.01497.x] [Medline: 20465756]
31. Daniels RD, Kubale TL, Yiin JH, Dahm MM, Hales TR, Baris D, et al. Mortality and cancer incidence in a pooled cohort
of US firefighters from San Francisco, Chicago and Philadelphia (1950-2009). Occup Environ Med 2014 Jun;71(6):388-397
[FREE Full text] [doi: 10.1136/oemed-2013-101662] [Medline: 24142974]
32. Bates MN. Registry-based case-control study of cancer in California firefighters. Am J Ind Med 2007 May;50(5):339-344.
[doi: 10.1002/ajim.20446] [Medline: 17427202]
33. Ontario Fire Service Section 21 Advisory Committee. Firefighters guidance note: Hygiene and decontamination. 2017.
URL: https://tinyurl.com/ycv33rdq [accessed 2018-05-04] [WebCite Cache ID 6zAP4nuyp]
34. Occupational Health and Safety Council of Ontario. MSD Musculoskeletal Disorders MSD Prevention Guideline for
Ontario. 2007. URL: https://www.labour.gov.on.ca/english/hs/topics/pains.php [accessed 2017-11-07] [WebCite Cache ID
6untZeigd]
35. Stock S, Baril R, Dion-Hubert C, Lapointe C, Paquette S, Sauvage J, et al. Work-related Musculoskeletal Disorders Guide
and Tools for Modified Work. 2005 Jan. URL: http://www.irsst.qc.ca/media/documents/PubIRSST/OMRT-En.pdf [accessed
2018-05-04] [WebCite Cache ID 6zAPJFIxc]
36. Jahnke SA, Poston WSC, Haddock CK, Jitnarin N. Injury among a population based sample of career firefighters in the
central USA. Inj Prev 2013 Dec;19(6):393-398. [doi: 10.1136/injuryprev-2012-040662] [Medline: 23504995]
37. Cornell DJ, Gnacinski SL, Meyer BB, Ebersole KT. Changes in Health and Fitness in Firefighter Recruits: An Observational
Cohort Study. Med Sci Sports Exerc 2017 Nov;49(11):2223-2233. [doi: 10.1249/MSS.0000000000001356] [Medline:
28650351]
38. Smith DL. Firefighter fitness: improving performance and preventing injuries and fatalities. Curr Sports Med Rep
2011;10(3):167-172. [doi: 10.1249/JSR.0b013e31821a9fec] [Medline: 21623308]
39. Ontario Professional Fire Fighters Association. About Ontario's Fire Fighters. URL: https://www.ontariofirefighters.org/
about [accessed 2018-05-04] [WebCite Cache ID 6zAQcaRdt]
40. British Columbia Professional Fire Fighters Association. What We Do. URL: https://www.bcpffa.net/intro/ [accessed
2018-05-04] [WebCite Cache ID 6zAR9NRtt]
41. The Canadian Institute for Public Safety Research and Treatment. Anonymous Self-assessment Mental Health Screening
Tools. URL: https://ax1.cipsrt-icrtsp.ca/ [accessed 2017-11-07] [WebCite Cache ID 6unuGFtLU]
42. Vancouver Critical Incident Stress Management. URL: http://www.vancouvercism.com/ [accessed 2018-05-04] [WebCite
Cache ID 6zARVsXYs]
43. Canadian Mental Health Association British Columbia. CMHA to work with BC firefighters to build resilient minds Internet.
2017. URL: https://cmha.bc.ca/news/cmha-to-work-with-bc-firefighters-to-build-resilient-minds/ [accessed 2018-05-04]
[WebCite Cache ID 6zASbNCg7]
Abbreviations
BC: British Columbia
IAFF: International Association of Fire Fighters
MSK: musculoskeletal
MSKD: musculoskeletal disorders
PTSD: posttraumatic stress disorder
Edited by G Eysenbach; submitted 08.11.17; peer-reviewed by S Jahnke, D Cornell, P Jimenez, Q Yuan; comments to author 15.03.18;
revised version received 04.05.18; accepted 18.06.18; published 16.07.18
Please cite as:
Hu MA, MacDermid JC, Killip S, Lomotan M, FIREWELL
Health Information on Firefighter Websites: Structured Analysis




©Mostin A Hu, Joy C MacDermid, Shannon Killip, Margaret Lomotan, FIREWELL. Originally published in the Interactive
Journal of Medical Research (http://www.i-jmr.org/), 16.07.2018. This is an open-access article distributed under the terms of
Interact J Med Res 2018 | vol. 7 | iss. 2 | e12 | p. 12http://www.i-jmr.org/2018/2/e12/
(page number not for citation purposes)
Hu et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH
XSL•FO
RenderX
the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in the Interactive Journal of Medical
Research, is properly cited. The complete bibliographic information, a link to the original publication on http://www.i-jmr.org/,
as well as this copyright and license information must be included.
Interact J Med Res 2018 | vol. 7 | iss. 2 | e12 | p. 13http://www.i-jmr.org/2018/2/e12/
(page number not for citation purposes)
Hu et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH
XSL•FO
RenderX
